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The aim of the study was to determine the degree of antimicrobial activity of the anthocyanin complexes of Aronia melanocarpa (Aronia melanocarpa), black currant (Ribes nigrum), elderberry (Sambucus nigra) with reference culture Staphylococcus aureus ATCC 25923, Escherichia coli АТСС 25922, Bacillus subtilis ATCC 6633, Pseudomonas aeruginosa АТСС 27853, Candida albicans NСTC 885-653. The highest degree of microbiological sensitivity of bacterial cultures Staphylococcus aureus, Escherichia coli, Bacillus subtilis, Pseudomonas aeruginosa was observed in the native form of anthocyanin complexes derived from black currant (Ribes nigrum), Escherichia coli and Bacillus subtilis -to the anthocyanins in native form, derived from elder black (Sambucus nigra), which indicates their high antimicrobial activity against the microorganisms mentioned above. Reducing the concentration of anthocyanins in alcoholic extract at dilution in the ratio of 1:1 and 1:2 significantly decreased the microbiological sensitivity of microorganisms to them Staphylococcus aureus, Escherichia coli, Bacillus subtilis, Pseudomonas aeruginosa. When surveying the effects of anthocyanin complexes from Aronia melanocarpa, Ribes nigrum, Sambucus nigra on Candida albicans fungi culture, no sensitivity was established, which indicates the absence of antimycotic activity of the above complexes in laboratory conditions in vitro.
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Introduction. The evaluation of the effectiveness of the use of plant extracts in medicine as natural antioxidants and immunomodulators for the treatment of human diseases is a very relevant area of research [1] [2] [3] [4] . Some recent studies of elongated herbs have indicated high levels of polyphenols, anthocyanins, quercetin and vitamin C that can exhibit antioxidant action. It is also known that anthocyanins have pronounced anticarcinogenic, antimicrobial and antiinflammatory effects and antidiabetic properties [5] . Plants of Ukrainian flora today are widely used in the treatment of various diseases, due to the high biological activity of their active substances, the absence of side effects and contraindications, which makes them irreplaceable in the treatment of cardiovascular, endocrine, cancer and other human pathologies [6] [7] [8] . Researchers are significantly interested in antimicrobial properties of flavonoids. Today mechanisms of influence of quercetin on gram-positive bacteria, flavonoids -on bacteria of the genus Staphylococcus, the antimicrobial action also have anthocyanins are well known [9, 10] . However, it should be noted that the antimicrobial properties of berry extracts (aronia, currants and elderberry) and their influence on specific microorganisms -human pathogens have not been sufficiently studied today. Also, the issues of the influence of antimicrobial substances, in particular, the anthocyanins of individual berries on the microflora of the gastrointestinal tract, on the growth and development of the organism, antioxidant properties, as well as the possibility of their use in the treatment of inflammatory processes, which determines the relevance of our research, remain unclear. for 48 hours. During the study, suspensions of microbial cultures were made. For that, they washed away the microbial mass from the surface of the nutrient medium with a sterile suspending fluid containing 9 g/l sodium chloride and 1.00 g/l peptone. Microbial loading (according to McFarland standard) was 107 microbial cells per 1 ml of medium. 18-24 h culture of microorganisms and Mühler-Hinton agar were used in the work. Determination of antimicrobial activity was carried out by diffusion method in agar ("wells" method) on two layers of a solid nutrient medium in Petri dishes. In the lower layer, a "hungry" non-seeded medium was used, which is a 10 mm high substrate, on which 3 thinwalled cylinders made of stainless steel with a diameter of 8 mm and a height of 10 mm were mounted horizontally. Above the cylinders the upper layer of a nutritious agar medium (melted and cooled to 40 °C, which was introduced by the standard of reference culture of the microorganism, was filled. The volume of the medium for the upper layer ranged from 14 to 16 ml. After cooling the agar, the cylinders were extracted with sterile tweezers and specimens of anthocyanine complexes in native form and in dilutions of 1:2, 1:4 in a sterile saline NaCl solution were placed into these wells. The cups were left for 30 minutes at room temperature, and then placed in a thermostatbacterial cultures at 37 °C for 18-24 hours, a culture of yeast fungus at 25 °C for 48 hours. After incubation, on the background of a uniform bacterial lawn, the presence or absence of a growth inhibition zone around the discs was evaluated. During the evaluation of the results, the following criteria were taken into account: absence of zones of inhibition of the growth of reference crops around the wells; zones of growth retardation of microorganisms up to 11 mm indicated the insensitivity of microorganisms to the drug introduced into the well; The growth retardation zones of reference cultures with a diameter of 11-15 mm indicated a low sensitivity of culture; zones with a diameter of 15-25 mm were evaluated as an indicator of the average microorganism sensitivity to the drug; areas of growth inhibition of reference crops, which exceeded 25 mm -high sensitivity of microorganisms to ACC. The statistical analysis of the data was carried out with the help of the computer program Statsoft Statistica v. 10.0 The comparison of the obtained results of microbiological research was carried out according to the non-parametric Wilcoxon criterion with the definition of the median (Me) and percentile (25%-75%), p<0,05 [11] . An estimation of the integral value of the antioxidant activity of the experimental ACC was carried out by the potentiometric method: an electrochemical cell with platinum and chloride-silver electrodes, a differential voltmeter B2-34, a mediator system K 3 Results and Discussion. When examining antibacterial properties of anthocyanin complexes derived from black currants, black elder and aronia, it was found that in the native form ACC from black currant had the best antibacterial properties -the highest sensitivity was observed in all tested microorganisms. Escherichia coli and Bacillus subtilis had a high sensitivity to the ACC of the elderberry of the black and blue-green aronia, and Staphylococcus aureus and Pseudomonas aeruginosa -a moderate sensitivity (Table) .
In the dilution of 1:1, a high sensitivity of black currant to ACC was observed only in Bacillus subtilis, the rest microorganisms had a moderate sensitivity. Staphylococcus aureus, Pseudomonas aeruginosa and Bacillus subtilis had a medium sensitivity to ACC from elderberry black, E. coli had low-sensitivity. Bacillus subtilis infectious culture had an average sensitivity to the ACC from aronia, a culture of Staphylococcus aureus was insensitive. In the dilution 1:2, the average sensitivity to ACC of black currant and elderberry black was observed only in B. subtilis. The mechanism of action of ACC on microorganisms, obviously, is aimed at the destruction of cell walls and inhibition of nutrition of microbial cells. When investigating sensitivity to ACC from Candida albicans fungi, their antimycotic effect in vitro was not established. The mechanisms underlying the anthocyanin activity include both the membrane and intracellular interactions of these compounds. The antimicrobial activity of anthocyanins contained in fruits is most likely due to multiple mechanisms and synergies, since they contain various compounds, including anthocyanins, weak organic acids, phenolic acids and mixtures of different chemical forms. Today the antimicrobial activity of crude extracts of phenolic compounds of various fruits (mainly berries) against human pathogens is extensively studied, however, there is lack of information about the antimicrobial activity of pure anthocyanins. As a rule, anthocyanins are active against different microbes, however gram-positive bacteria are usually more susceptible to the action of anthocyanin than gram-negative bacteria. A general study demonstrates the potential of anthocyanin extracts as natural alternative effective antimicrobial agents. In addition, the ability of the extract to reduce adhesion without reducing bacterial growth declines the probability of developing resistance while reducing the likelihood of infection. In assessing the antimicrobial properties of anthocyanins contained in the extract of Viburnum opulus fruits, there has been a significant inhibition of the growth of a wide range of human pathogenic bacteria, both gram-negative (Salmonella typhimurium and Salmonella agona) and Gram-
positive (Staphylococcus aureus, Lysteria monocytogenes and Enterococcus faecalis).
In contrast, the yeasts of Debaryomyces hansenii and Torulaspora delbrueckii have shown a complete resistance to anthocyanins of the fruit of the Kalina, whereas their low sensitivity was demonstrated in Trichosporon cutaneum, Kluyveromyces marxianus, Saccharomyces cerevisiae, Saccharomyces cerevisiae 12R and Candida parapsilosis [16] .
A number of authors noted that blueberry contains a significant amount of flavonoids, with which a number of beneficial effects for human health are associated. The effect of the extract of bilberry (Vaccinium angustifolium) on two major etiological components periodontitis, multifactorial disorders affecting the supporting structure of the teeth was studied. Phenolic acids, flavonoids (flavonols, anthocyanins) and procyanidins accounted for 16.6 and 12.9% of blueberry extract, respectively. Bilberry extract showed its antibacterial activity (minimal inhibitory concentration -1 mg/ml) against the parodontopathogenic bacterium Fusobacterium nucleatum (Gram-negative anaerobic non-spore-forming bacteria). Also, the blueberry extract at 62.5 μg/ml inhibited the formation of Fusobacterium nucleatum biofilm by 87.5 ± 2.3%. Also, it has been found by the authors that there is an inflammatory action bilberry extract. This double antibacterial and anti-inflammatory effect of bilberry polyphenols suggests that it can be a promising candidate for new therapeutic agents [17] .
Often, urinary tract infection is a major problem for elderly people, and the basis for treatment is antibiotics. 
